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(57) ABSTRACT 

An image capturing device includes a body, a lens apparatus 
extending from the body, and an antenna formed as part of 
the lens apparatus. The lens apparatus may be fixed with 
respect to the body, or may retract at least partially into the 
body. 

24 Claims, 3 Drawing Sheets 
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INTEGRATED WIRELESS ANTENNA FOR 
AN IMAGE CAPTURING DEVICE 

FIELD OF THE INVENTION 

The present invention relates generally to an image cap- 
turing device, and more particularly to an integrated wireless 
antenna for an image capturing device. 

BACKGROUND OF THE INVENTION 

Antennas may be used for image capturing devices when 
the user wants to perform some manner of input or output 
operation. This may include operations such as transferring 
images or portions of images, transferring groups of images, 
transferring other data such as camera settings, transferring 
information corresponding to transferred images, etc. In 
addition, an antenna may be useful if the user wants to 
update an internal firmware or load a new software appli- 
cation into the image capturing device. The image capturing 
device may therefore need to transmit and receive digital 
data. 

A first prior art antenna is an antenna extending from the 
device, similar to a cell phone antenna. This prior art 
approach offers good isolation from electrical components, 
as the antenna is positioned away from internal electrical 
circuitry. 

However, this first prior art approach has several draw- 
backs. The antenna may be cumbersome and in the way. The 
antenna is therefore prone to damage and/or breakage. The 
antenna impacts the industrial design of the camera, and may 
get in the way of the user's hands during use. Furthermore, 
this prior art approach may require the user to perform an 
additional step of extending the antenna, complicating 
usage. 

A second prior art antenna is an internal antenna con- 
structed within the image capturing device. This may 
include an antenna formed into the case or formed within an 
internal volume of the device. 

The second prior art approach also has drawbacks. The 
antenna in this prior art approach is positioned relatively 
close to the internal electrical circuitry and therefore may 
suffer from interference. In addition, the antenna may induce 
noise in the circuitry. Moreover, modem cameras are very 
compact and as such an interior antenna takes up internal 
volume. Furthermore, an internal antenna may require a lot 
of shielding, which increases the complexity and the cost of 
the image capturing device. 

A third prior art approach is an antenna mounted on a card 
that may be inserted into a memory card slot of a camera. 
This enables a user to add a wireless capability to an existing 
camera and does not impact the original design of the 
device. Moreover, this prior art approach offers good isola- 
tion from electrical components, as the antenna is positioned 
away from the internal circuitry. 

The third prior art approach also has drawbacks. The 
antenna may extend outside the camera body in order to 
achieve satisfactory performance and therefore may get in 
the way of the user's hands. Moreover, the antenna may be 
subject to damage and/or breakage. If the camera has a card 
slot door, the door must remain open during use, which is 
awkward and increases the possibility that the card slot door 
may be damaged or broken. Furthermore, a card slot antenna 
may allow foreign objects, debris, moisture, etc., to get into 
the image capturing device. 

Therefore, there remains a need in the art for improve- 
ments in image capturing devices. 
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SUMMARY OF THE INVENTION 

An image capturing device comprises a body, a lens 
apparatus extending from the body, and an antenna formed 
s as part of the lens apparatus. The lens apparatus m ay be fixed 
with respect to the body, or may retract at least partially into 
the body, 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 FIG. 1 shows an image capturing device, including a 
body, a lens apparatus, a transceiver, and an antenna elec- 
trically communicating with the transceiver; 

FIG. 2 shows an antenna according to another embodi- 
ment of the invention; 

15 FIG. 3 shows an antenna according to yet another embodi- 
ment of the invention; 

FIG. 4 shows an antenna according to yet another embodi- 
ment of the invention; and 

20 FIG. 5 shows an antenna according to yet another embodi- 
ment of the invention. 

DETAILED DESCRIPTION 

FIG. 1 shows an image capturing device 199, including a 

25 body 100, a lens apparatus 105, a transceiver 112, and an 
integrated antenna 120 electrically communicating with the 
transceiver 112. 

The image capturing device 199 may be formed by 
forming a body 100, forming a lens apparatus 105 extending 

30 from the body 100, and forming an antenna 120 as part of 
the lens apparatus 105. The antenna 120 may be formed on 
an exterior surface of the lens apparatus 105, may be formed 
into a wall of the lens apparatus 105, or may be formed on 
an interior surface of the lens apparatus 105. Although the 

35 lens apparatus 105 extends from the body 100, it should be 
understood that the lens apparatus 105 may be at least 
partially retractable into the body 100. 

The lens apparatus 105 may be a fixed lens apparatus or 

4Q movable lens apparatus. For example, the lens apparatus 105 
may be a zoom lens or a retractable lens that retracts at least 
partially into the body 100 when not in an image capturing 
mode. The lens apparatus 100 may be substantially barrel 
shaped, as shown, but alternatively may be other shapes if 

„ desired. 

45 

The transceiver 112 may be any type of receiver, 
transmitter, or combination of receiver and transmitter. The 
transceiver 112 may transmit and/or receive radio frequency 
waves according to any known modulation scheme, com- 

50 munications protocol, etc. For example, the transceiver 112 
may communicate using the BLUETOOTH wireless com- 
munication protocol. 

In the embodiment shown, the antenna 120 is a simple 
line antenna. The antenna 120 may be formed of any suitable 

55 material, and may be formed as part of the lens apparatus 
105. This may include forming the antenna 120 on an 
exterior surface of the lens apparatus 105, forming the 
antenna 120 into a wall of the lens apparatus 105, or forming 
the antenna 120 on an interior surface of the lens apparatus 

60 105. 

It should be noted that additionally the antenna 120 may 
be incorporated into a flexible film that may be adhered to 
any portion of the lens apparatus 105. Therefore, the antenna 
120 may conform to the contour of the lens apparatus 105. 
65 The antenna 120 may be adhered to the lens apparatus 105, 
or may even be retained on the lens apparatus 105 by a static 
electrical attraction. In addition, the flexible film antenna 
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120 may be mostly transparent and may include symbols 
and lettering. Therefore, the flexible film antenna 120 may 
even be located on the lens of the lens apparatus 105, such 
as in the form of a label (see FIG. 4 and accompanying 
discussion). 

In the movable lens embodiment, when the lens apparatus 
105 is extended the antenna 120 is automatically extended 
and therefore is external to the body 100 of the image 
capturing device 199. Conversely, the antenna 120 may be 
at least partially internally located when the lens apparatus 
105 is not extended. The antenna 120 may be automatically 
extended when the image capturing device 199 is placed in 
an image capturing mode, when the image capturing device 
199 is powered on, or when the image capturing device 199 
is placed in some manner of communication mode. 

FIG. 2 shows an antenna 220 according to another 
embodiment of the invention. It should be understood that 
elements in common between the figures share common 
reference numerals. The antenna 220 is a directional antenna 
having a center element and multiple cross elements. 

FIG. 3 shows an antenna 320 according to yet another 
embodiment of the invention. In this embodiment, the 
antenna 320 is a dipole formed on the side of the lens 
apparatus 105. 

FIG. 4 shows an antenna 420 according to yet another 
embodiment of the invention. The antenna 420 is again a 
dipole element, but with at least a portion of the antenna 420 
positioned on the end of the lens apparatus 105. 
Furthermore, a portion of the antenna 420 may even be 
positioned on the lens 430. For example, the antenna 420 
may be formed as part of a substantially transparent sticker 
or label positioned on the lens 430, as previously discussed. 

FIG. 5 shows an antenna 520 according to yet another 
embodiment of the invention. The antenna 520 is a compact 
element that includes one or more repeating portions that 
traverse at least a portion of the lens apparatus 105. It should 
be understood that the repeating portions may be constructed 
according to other patterns, such as a spiral pattern formed 
at least partially around the circumference of the lens 
apparatus 105. 

The wireless antenna according to the invention may be 
employed on any image capturing device that includes a 
fixed or movable lens apparatus. The wireless antenna may 
be employed by digital and analog still cameras. In addition, 
the wireless antenna may be employed by video cameras 
that include a fixed or movable lens apparatus. 

The wireless antenna according to the invention provides 
several benefits. The antenna is cleanly integrated into the 
industrial design of the image capturing device and does not 
require changes of the exterior and/or design of the image 
capturing device. The antenna is automatically extended 
when the lens apparatus is extended and the user does not 
need to perform any action. The antenna is relatively remote 
from the internal electronic circuitry and therefore does not 
receive or cause substantial electromagnetic noise in the 
image capturing device. The antenna enables greater 
antenna design flexibility while orienting the antenna radia- 
tion lobes away from the internal electronic circuitry. This 
reduces shielding needs and reduces complexity of the 
image capturing device. The antenna does not independently 
project from the body of the image capturing device and 
therefore is unlikely to be damaged or broken. 

We claim: 

1. An image capturing device, comprising: 
a body; 

a lens apparatus extending from said body; and 
an antenna formed as part of said lens apparatus. 
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2. The device of claim 1, wherein said antenna is formed 
on an exterior surface of said lens apparatus. 

3. The device of claim 1, wherein said antenna is formed 
into a wall of said lens apparatus. 

s 4. The device of claim 1, wherein said antenna is formed 
on an interior surface of said lens apparatus. 

5. The device of claim 1, wherein said lens apparatus is 
fixed with respect to said body. 

6. The device of claim 1, wherein said lens apparatus 
10 retracts at least partially into said body. 

7. The device of claim 1, wherein said antenna is formed 
into a substantially transparent label adhered to said lens 
apparatus. 

8. An image capturing device, comprising: 
15 a body; 

a lens apparatus extending from said body and being fixed 

with respect to said body; and 
an antenna formed as part of said lens apparatus. 
20 9. The device of claim 8, wherein said antenna is formed 
on an exterior surface of said lens apparatus. 

10. The device of claim 8, wherein said antenna is formed 
into a wall of said lens apparatus. 

11. The device of claim 8, wherein said antenna is formed 
25 on an interior surface of said lens apparatus. 

12. The device of claim 8, wherein said antenna is formed 
into a substantially transparent label adhered to said lens 
apparatus. 

13. An image capturing device, comprising: 
30 a body; 

a lens apparatus extending from said body and being 

retractable at least partially into said body; and 
an antenna formed as part of said lens apparatus. 

14. The device of claim 13, wherein said antenna is 

35 

formed on an exterior surface of said lens apparatus. 

15. The device of claim 13, wherein said antenna is 
formed into a wall of said lens apparatus. 

16. The device of claim 13, wherein said antenna is 
formed on an interior surface of said lens apparatus. 

40 17. The device of claim 13, wherein said antenna is 
formed into a substantially transparent label adhered to said 
lens apparatus. 

18. A method of forming an image capturing device, 
comprising the steps of: 

forming a body of said image capturing device; 
forming a lens apparatus extending from said body; and 
forming an antenna as part of said lens apparatus. 

19. The method of claim 18, with the step of forming said 
50 antenna further comprising forming said antenna on an 

exterior surface of said lens apparatus. 

20. The method of claim 18, with the step of forming said 
antenna further comprising forming said antenna into a wall 
of said lens apparatus. 

55 21. The method of claim 18, with the step of forming said 
antenna further comprising forming said antenna on an 
interior surface of said lens apparatus. 

22. The method of claim 18, wherein said lens apparatus 
is fixed with respect to said body. 

60 23. The method of claim 18, wherein said lens apparatus 
is retractable at least partially into said body. 

24. The method of claim 18, wherein the step of forming 
said antenna further comprises forming said antenna into a 
substantially transparent label that adheres to said lens 

65 apparatus. 

«. + * + + 
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